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1 

Mineral fibre 

The present invention concerns mineral fibres. 

5 

Mineral fibres made by melting and centrifuging of mineral raw materials, such as 
rock, slag or similar material, are extensively used for the manufacture of mineral 
fibre mats and blankets, especially for heat and sound insulation purposes in the 
construction industry. Consequently a mat of this kind should above all exhibit 
10 good insulating properties against heat and sound. In addition, the mat should 

advantageously exhibit good strength and elasticity, as well as a good temperature 
resistance. For primarily production economical reasons, it is also important that 
the mineral melt has an advantageous production technical composition, for exam- 
ple good fiberizability. 

15 

A wide range of insulation products are available on the market, which products do 
not only have different heat insulation properties, but also a varying degree of tem- 
perature resistance. Temperature resistant mineral fibre products mean products 
which can resist elevated temperatures during prolonged periods of time without 
2 o changing shape or dimensions to any appreciable degree. Such products are thus 
attractive from a fire prevention point of view. 

Conventional glass fibre has a temperature resistance of up to appr. 550° C, whe- 
reas the temperature resistance of conventional rock wool is better, up to appr. 
2 5 700°C. However, there is an interest for products with even higher temperature 
resistance, up to 1 100 - 1200°C, and such products are also available on the mar- 
ket. 

In recent times, increased importance has been attached also to the properties of 
30 the mat from the point of view of labor hygiene. Thus work has been initiated on 
developing fibres which have an increased solubility in biological fluids in order to 
ensure that fibres which during handling of the mineral wool are taken up by the 
body without being transported out therefrom, disappear by dissolving in the body 
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fluid. Such soluble fibres are described, for example, in the EP-patent EP-B-558 
548. These fibres possess, as rock wool fibres in general, an increased calcium 
oxide content with respect to its magnesium oxide content, as magnesium oxide 
generally is considered to have an undesired increasing effect and calcium oxide a 
5 desired decreasing effect on the melt liquidus temperature. 

One aim of the present invention is to modify soluble fibres for example of the 
type described in the said EP-patent in order to make such fibres more temperature 
resistant. An object of the invention is also to guarantee that the fibre manufacture 
10 can take place in an economically advantageous manner, with maintained or impro- 
ved glass properties of the melt and a decreased risk for premature solidification, 
and with a good yield of fibres of good quality, for example longer fibres with 
maintained fibre diameter and fibres with good strength. Such fibres in turn give a 
fibre mat with improved stiffness, elasticity and heat resistance. 

15 

The above mentioned advantages are achieved with the mineral fibre according to 
the invention, which in contrast to the fibres according to the EP-B-558 548 con- 
tain an increased content of magnesium oxide in relation to the calcium oxide 
content. It has surprisingly shown that according to the invention, that is with a 
2 0 phosphorus containing fibre with reversed CaO/MgO-ratio, the above mentioned 
favourable characteristics are achieved, both with respect to fibre manufacture and 
the fibres obtained and the products made therefrom. 
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3 

The present invention thus concerns a mineral fibre with the following composition 
in % by weight 



Si0 2 


50-60 


A1 2 0 3 


1-6 


MgO 


16-22 


CaO 


12- 18 


NajO + K 2 0 


0- 3 


FeA 


1- 8 


P 2 0 5 


1- 6 


other 


0- 3 



wherein the weight ratio CaO/MgO < 1, and the sum CaO + MgO = 30 - 38 % 
by weight. 

15 The denomination "other" components above encompasses such optional com- 
ponents, especially contaminants, which are of no substantial importance with re- 
spect to the properties of the manufactured fibre, such as Ti, Zr, Cr, Mn etc, whe- 
reby each individual other component preferably is not present in an amount of 
more than 1 % by weight. In this description, the denomination FeA al so means 

20 bivalent iron FeO. 

According to a preferred embodiment, the invention concerns a mineral fibre with 
substantially the following composition in % by weight 



Si0 2 


53-58 


A1A 


1 - 4 


MgO 


17-20 


CaO 


14-17 


NazO + K 2 0 


0 - 3 


FeA 


2 - 6 


P2O5 


2 - 5 


other 


0 - 3 
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4 

whereby the weight ratio CaO/MgO < 1. 

According to a preferred embodiment, the fibre composition contains MgO and 
CaO in such quantities that the weight ratio CaO/MgO is greater than 0.7, prefera- 
5 bly 0.7 - 0.9. According to a further preferred embodiment, the sum MgO + CaO 
= 30 - 37 % by weight, preferably 32 - 35 % by weight. 

According to a further preferred embodiment, the invention concerns a mineral 
fibre which contains 18 - 20 % by weight MgO, especially 18 - 19 % by weight 
10 MgO and 15 - 16 % by weight of CaO. One example of such a fibre has a compo- 
sition containing substantially in % by weight 

Si0 2 54 - 55 

A1A 2 - 4 

15 MgO 18-20 

CaO 15 - 16 

Na 2 0 + K 2 0 0-2 

FeA 2- 4 

PA 2 " 4 

20 other 0- 2. 

According to a further embodiment of the invention, a mineral fibre contains 
substantially in % by weight 



Si0 2 


53-58 


A1A 


1 -4 


MgO 


16- 19 


CaO 


13 - 16 


NajO + K 2 0 


0-2 


FeA 


4-8 


PA 


1-6 


other 


0-2 
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5 

whereby the weight ratio CaO/MgO < 1 and CaO + MgO >. 30. 

According to still a further embodiment of the invention, a preferred mineral fibre 
contains substantially in % by weight 

5 

Si0 2 
A1 2 0 3 
MgO 
CaO 

10 Na 2 0 + K 2 0 

FeA 
P 2 0 5 
other 

whereby CaO + MgO >_ 30 
15 

According to the invention it has been found that by using an increased iron oxide 
content in the composition, it is possible to increase the service temperature of the 
fibre product even to values up to and above 1000 °C. 

2 0 The composition according to the invention is prepared in a conventional manner 
by mixing and melting of suitable raw materials. Such raw materials are for exam- 
ple olivine-serpentine-talcum based minerals, fayalite, kimberlite, peridotite, 
quartz, quartz sand, diatomite, wollastonite, apatite or synthetic phosphate, cement, 
lime, low-aluminium slag, etc. The composition according to the invention can be 

2 5 used for manufacturing fibres in a conventional manner, for example by cascade 
centrifugation of the melt obtained. 



53-56 
1-4 

16-18 

13-15 
0-2 
6-8 
4-6 

0-2 



30 



The raw materials may be used either as such, ground and sorted in a suitable 
piece or particle size, or as ready-made briquettes with a suitable composition, 
used alone or comprising a part of the charge. 
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6 

The following examples illustrate the invention without restricting the same. 

A cupola furnace is charged with raw materials chosen from those listed above in 
suitable amounts to give the desired composition of the fibre product. Fibres were 
5 made from the melt obtained in a conventional manner by cascade centrifugation, 
which fibres were collected on a conveyor to form a mineral fibre web. 

In the following Table, the examples 1 - 6 indicate compositions for fibres accor- 
ding to the invention, whereas the examples indicated Ref. A, Ref. B and Ref. C 
10 are reference compositions. 

Ref. A is a rock wool composition with a conventional ratio CaO/MgO, but con- 
taining no phosphorus, whereas Ref. B is a rockwool composition with a "rever- 
sed" CaO/MgO-ratio, also containing no phosphorus. Ref. C is a rockwool compo- 
15 sition with conventional CaO/MgO-ratio which also contains phosphorus. 
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From the Table it can be seen that when the CaO/MgO-ratio is reversed as com- 
pared to the conventional ratio (Ref. A -> Ref. B), the sintering temperature of 
the wool increases, that is its temperature resistance increases. This increase in 
temperature resistance allows for the inclusion of phosphorus, which has a sintering 
temperature reducing effect (Ref. A -> Ref. C). The addition of phosphorus is 
needed for increasing the fibre solubility in biological fluids. 

By reversing the CaO/MgO-ratio, in accordance with the invention, compositions 
1-6, an increase in the temperature resistance can be seen, compared to Ref. C. 
The difference can be seen in the sintering temperature, but also in the temperature 
indicating the maximum service temperature. Especially high service temperatures 
have been obtained for the composition 1 having a high iron content. 

The compositions according to the invention also give, as compared for example to 
composition Ref. A, a significantly better fibre yield and smaller shot content, due 
to the beneficial effect of phosphorus on the fibre production, as a result of the vis- 
cosity increasing effect of phosphorus on the melt. In addition, the fibre composi- 
tions containing phosphorus are more soluble than the phosphorus-free composi- 
tions (Comp. 1 vs. Ref. B). 
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Claims 

1. Mineral fibre, characterized in that it has the following composition in % by 
weight: 



Si0 2 


50-60 


Al 2 o 3 


1 - 6 


MgO 


16-22 


CaO 


12-18 


Na 2 0 + K 2 0 


0 - 3 


FeA 


1 - 8 


PA 


1 - 6 


other 


0 - 3 



whereby the weight ratio CaO/MgO < 1 and the sum CaO + MgO = 30 - 38 % 
by weight. 

2. The mineral fibre according to claim 1, characterized in that it has the follo- 
wing composition in % by weight: 



Si0 2 


53-58 


AlA 


1 - 4 


MgO 


17-20 


CaO 


14-17 


Na^ + K 2 0 


0 - 3 


FeA 


2 - 6 


p 2 o s 


2 - 5 


other 


0 - 3 



3. The mineral fibre according to claim 1 or 2, characterized in that the composi- 
tion contains MgO and CaO in such amounts that the ratio CaO/MgO is greater 
than 0.7, preferably 0.7 - 0.9. 
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4. The mineral fibre according to any one of the claims 1-3, characterized in 
that in the composition, the sum MgO + CaO = 30 - 37, preferably 32 - 35 % by 
weight. 

5. The mineral fibre according to any one of the claims 1-4, characterized in 
that it contains 18 - 20 % by weight of MgO and 15 - 16 % by weight of CaO. 

6. The mineral fibre according to claim 5, characterized in that it has a composi- 
tion containing in % by weight 



Si0 2 


54-55 


A1 2 0 3 


2 - 4 


MgO 


18-20 


CaO 


15-16 


NaaO + K 2 0 


0 - 2 


FeA 


2 - 4 


P 2 0 5 


2 - 4 


other 


0 - 2. 



7. The mineral fibre according to claim 1, characterized in that it has a composi- 
tion containing in % by weight 



Si0 2 


53-58 


A1 2 0, 


1-4 


MgO 


16-19 


CaO 


13-16 


NajO + K 2 0 


0-2 


FeA 


4-8 


P 2 0 5 


1-6 


other 


0-2 
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8. The mineral fibre according to claim 7, characterized in that it has a composi- 
tion containing in % by weight 



Si0 2 


53-56 


A1A 


1-4 


MgO 


16-18 


CaO 


13 - 15 


Na 2 0 + K 2 0 


0-2 


FeA 


6-8 


p 2 o 5 


4-6 


other 


0-2 
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